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(57) ABSTRACT

A method with function parameter setting and an integrated
circuit using the same are provided. The integrated circuit
includes a function pin coupled to an external setting unit, a
switch unit, and first and second function adjustment cir-
cuits. The first function adjustment circuit includes first and
second current sources. The second function adjustment
circuit detects a percentage of a divided voltage at the
function pin, to provide a reference value and to set a second
function parameter. The first function adjustment circuit
uses the first current source to detect a first voltage detecting
value at the function pin, and compares the first voltage
detecting value with a default value. The switch unit
switches the first and second current sources according to a
compare result. The present invention adopts an integrated
circuit for switching a plurality of current sources and
detections, and may determine more resistance value setting
intervals.

10 Claims, 5 Drawing Sheets
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Provide a first function adjustment circuit and @

second function adjustment circuit respectively

coupled to a switch unit, wherein the first function ~—s40f

adjustment circuit comprises a first current source
and a second current source

{

Use the second function adjustment circuit to detect a
percentage of a divided voltage at a function pin, so
as to provide a reference value to the first function ~_ g4p9

adjustment circuit and set a second function
parameter

Make the first current source to flow into or flow out
of an external setting unit through the function pin 5403

Use the first function adjustment circuit to detect a
first voltage detecting value of the external setting unit 5404

Generate a comparison result according to the
first voltage detecting value and a default value - S405

Control the switch unit to switch the first current
source and the second current source according to the [™— S406
comparison result, and set the first function parameter

400
FIG. 4
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Provide a function adjustment circuit, wherein
the function adjustment circuit comprises a
first current source and a second current ~— S501

source respectively coupled to the switch unit

Make the first current source to flow into
or flow out of an external setting unit ~— 5502
through a function pin

Use the function adjustment circuit to
detect a first voltage detecting value at  ~_ <503
the function pin

Generate a comparison result according to
the first voltage detecting value and @ |~_s504
default value

v

Control the switch unit to switch the first
current source and the second current ~— S505
source according to the comparison result

500
FIG. 5
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METHOD WITH FUNCTION PARAMETER
SETTING AND INTEGRATED CIRCUIT
USING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the priority benefit of Taiwan
application serial no. 103135830, filed on Oct. 16, 2014. The
entirety of the above-mentioned patent application is hereby
incorporated by reference herein and made a part of this
specification.

BACKGROUND

1. Field of the Invention

The invention relates to a technique for function param-
eter setting, and particularly relates to a method with func-
tion parameter setting and an integrated circuit using the
same.

2. Description of Related Art

When an integrated circuit (IC) is activated, the hardware
connected to a function pin of the IC is generally used to
obtain an initial setting value. For example, in a commonly
used voltage-dividing setting method, at least two resistors
are used to set the initial setting value in a voltage-dividing
manner. The IC detects a percentage of a divided voltage
through the function pin, so as to obtain the setting value.

Another conventional technique is a parallel resistance
setting method, and in the parallel resistance setting method,
a constant detecting current flows to or flows out from the
function pin to form a voltage detecting value at the function
pin, so as to detect setting intervals of parallel resistance
values. A detection accuracy of the voltage-dividing setting
method on the setting intervals is generally higher than that
of the parallel resistance setting method. However, if the
parallel resistance setting method is used for detecting the
resistance value setting intervals, some resistance value
setting intervals for the voltage-dividing setting method are
sacrificed. If the two setting methods are used in the con-
ventional technique, some resistance value setting intervals
have to be sacrificed.

Moreover, the detecting current used in the parallel resis-
tance setting method is confined within a specific range, and
a comparator adopted for the detection also has a corre-
sponding deviation value and other design error factors.
Considering a design security, the greater the parallel resis-
tance value of the setting interval is, the larger difference of
the parallel resistance setting values of the two adjacent
setting intervals is. Therefore, a range of the setting interval
that can be used by the parallel resistance setting method of
the convention technique is limited.

Moreover, a special example of a degradation circuit in
the parallel resistance setting method is that the function pin
is connected to one end of a resistor, and another end of the
resistor is connected to the ground or a power supply.

SUMMARY

The invention is directed to a method with function
parameter setting and an integrated circuit using the same, so
as to resolve the problem mentioned in the related art.

The invention provides an integrated circuit with function
parameter setting, which is coupled to an external setting
unit. The integrated circuit includes a function pin, a switch
unit and a function adjustment circuit. The function pin is
coupled to the external setting unit. The switch unit is
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2

coupled to the function pin. The function adjustment circuit
is coupled to the switch unit. The function adjustment circuit
includes a first current source and a second current source.
The first current source and the second current source are
respectively coupled to the switch unit. The function adjust-
ment circuit detects a first voltage detecting value at the
function pin by using the first current source, and compares
the first voltage detecting value with a default value. The
switch unit switches the first current source and the second
current source according to a comparison result.

In an embodiment of the invention, the function adjust-
ment circuit further includes a control unit. The control unit
generates the comparison result according to the first voltage
detecting value and the default value. When the comparison
result indicates that the first voltage detecting value is
smaller than the default value, the control unit controls the
switch unit to turn on a path between the first current source
and the external setting unit; and when the first voltage
detecting value is greater than the default value, the control
unit controls the switch unit to turn on a path between the
second current source and the external setting unit.

In an embodiment of the invention, the function adjust-
ment circuit further includes a first logic unit and a second
logic unit. The first logic unit has a plurality of comparators
of a first group, and the second logic unit has at least one
comparator of a second group. When the first voltage
detecting value is smaller than the default value, the control
unit activates the first logic unit, and the first logic unit
determines a resistance value setting interval corresponding
to the external setting unit according to the first voltage
detecting value and sets a function parameter. When the first
voltage detecting value is greater than the default value, the
control unit activates the second logic unit, and the function
adjustment circuit uses the second current source to detect a
second voltage detecting value at the function pin, and the
second logic unit determines the resistance value setting
interval corresponding to the external setting unit according
to the second voltage detecting value and sets the function
parameter.

In an embodiment of the invention, a current value of the
first current source is greater than a current value of the
second current source.

The invention provides an integrated circuit with function
parameter setting, which is coupled to an external setting
unit. The integrated circuit includes a function pin, a switch
unit, a first function adjustment circuit and a second function
adjustment circuit. The function pin is coupled to the exter-
nal setting unit. The switch unit is coupled to the function
pin. The first function adjustment circuit is coupled to the
switch unit and receives a reference value. The first function
adjustment circuit includes a first current source and a
second current source. The first current source and the
second current source are respectively coupled to the switch
unit. The second function adjustment circuit is coupled to
the switch unit. The second function adjustment circuit
detects a percentage of a divided voltage at the function pin,
s0 as to provide the reference value and set a second function
parameter. The first function adjustment circuit uses the first
current source to detect a first voltage detecting value at the
function pin, and compares the first voltage detecting value
with a default value to generate a comparison result, and
controls the switch unit to switch the first current source and
the second current source according to the comparison
result, and sets a first function parameter.

In an embodiment of the invention, the first function
adjustment circuit further includes a control unit. The con-
trol unit generates the comparison result according to the
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first voltage detecting value and the default value. When the
comparison result indicates that the first voltage detecting
value is smaller than the default value, the control unit
controls the switch unit to turn on a path between the first
current source and the external setting unit; and when the
first voltage detecting value is greater than the default value,
the control unit controls the switch unit to turn on a path
between the second current source and the external setting
unit.

In an embodiment of the invention, the first function
adjustment circuit further includes a first logic unit and a
second logic unit. The first logic unit has a plurality of
comparators of a first group, and the second logic unit has
at least one comparator of a second group. When the first
voltage detecting value is smaller than the default value, the
control unit activates the first logic unit, and the first logic
unit determines a resistance value setting interval corre-
sponding to the external setting unit according to the first
voltage detecting value and the reference value and sets a
first function parameter. When the first voltage detecting
value is greater than the default value, the control unit
activates the second logic unit, and the first function adjust-
ment circuit uses the second current source to detect a
second voltage detecting value at the function pin, and the
second logic unit determines the resistance value setting
interval corresponding to the external setting unit according
to the second voltage detecting value and the reference value
and sets the first function parameter.

In an embodiment of the invention, the switch unit turns
off paths between the first current source and the second
current source and the external setting unit, and the second
function adjustment circuit sets the second function param-
eter.

The invention provides a method with function parameter
setting adapted to an integrated circuit. The integrated circuit
has a function pin. The function pin is coupled to an external
setting unit and a switch unit. The method includes follow-
ing steps. A function adjustment circuit is provided, wherein
the function adjustment circuit includes a first current source
and a second current source respectively coupled to the
switch unit. The first current source is made to flow into or
flow out of the external setting unit through the function pin.
The function adjustment circuit is used to detect a first
voltage detecting value at the function pin. A comparison
result is generated according to the first voltage detecting
value and a default value. The switch unit is controlled to
switch the first current source and the second current source
according to the comparison result.

In an embodiment of the invention, the method with
function parameter setting further includes following steps.
When the comparison result indicates that the first voltage
detecting value is smaller than the default value, the switch
unit is controlled to turn on a path between the first current
source, the function pin and the external setting unit; and
when the first voltage detecting value is greater than the
default value, the switch unit is controlled to turn on a path
between the second current source, the function pin and the
external setting unit.

In an embodiment of the invention, the function adjust-
ment circuit further includes a first logic unit and a second
logic unit. The method further includes following steps.
When the first voltage detecting value is smaller than the
default value, the first logic unit is activated, and the first
logic unit determines a resistance value setting interval
corresponding to the external setting unit according to the
first voltage detecting value and sets a function parameter.
When the first voltage detecting value is greater than the
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default value, the second logic unit is activated, and the
second current source is made to flow into or flow out of the
external setting unit through the function pin, and a second
voltage detecting value at the function pin is detected, and
the second logic unit determines the resistance value setting
interval corresponding to the external setting unit according
to the second voltage detecting value and sets the function
parameter.

The invention provides a method with function parameter
setting adapted to an integrated circuit. The integrated circuit
has a function pin. The function pin is coupled to an external
setting unit and a switch unit. The method with function
parameter setting includes following steps. A first function
adjustment circuit and a second function adjustment circuit
respectively coupled to the switch unit are provided,
wherein the first function adjustment circuit includes a first
current source and a second current source. The second
function adjustment circuit is used to detect a percentage of
a divided voltage at the function pin, so as to provide a
reference value to the first function adjustment circuit and
set a second function parameter. The first current source is
made to flow into or flow out of the external setting unit
through the function pin. The first function adjustment
circuit is used to detect a first voltage detecting value of the
external setting unit. A comparison result is generated
according to the first voltage detecting value and a default
value. The switch unit is controlled to switch the first current
source and the second current source according to the
comparison result.

In an embodiment of the invention, the method with
function parameter setting further includes following steps.
When the comparison result indicates that the first voltage
detecting value is smaller than the default value, the switch
unit is controlled to turn on a path between the first current
source, the function pin and the external setting unit; and
when the first voltage detecting value is greater than the
default value, the switch unit is controlled to turn on a path
between the second current source, the function pin and the
external setting unit.

In an embodiment of the invention, the function adjust-
ment circuit further includes a first logic unit and a second
logic unit. The method further includes following steps.
When the first voltage detecting value is smaller than the
default value, the first logic unit is activated, and the first
logic unit determines a resistance value setting interval
corresponding to the external setting unit according to the
first voltage detecting value and the reference value and sets
a first function parameter. When the first voltage detecting
value is greater than the default value, the second logic unit
is activated, and the second current source is made to flow
into or flow out of the external setting unit through the
function pin, and a second voltage detecting value at the
function pin is detected, and the second logic unit deter-
mines the resistance value setting interval corresponding to
the external setting unit according to the second voltage
detecting value and the reference value and sets the first
function parameter.

According to the above descriptions, according to the
method with function parameter setting and the integrated
circuit using the same of the invention, the integrated circuit
capable of switching a plurality of current sources and
detections is adopted to expand a range of the resistance
value setting intervals. Compared to the conventional tech-
nique, in the invention, when the parallel resistance setting
method is used, more resistance value setting intervals can
be detected, such that the range of the applicable resistance
values is expanded. On the other hand, the integrated circuit
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of the invention can implement setting of multiple function
parameters at the same function pin, such that detection
accuracy is maintained when the voltage-dividing setting
method is executed, and it is avoided to sacrifice some
resistance value setting intervals for the voltage-dividing
setting method when the parallel setting method is executed,
and both advantages of the two setting methods are
achieved.

In order to make the aforementioned and other features
and advantages of the invention comprehensible, several
exemplary embodiments accompanied with figures are
described in detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the invention, and are incorporated
in and constitute a part of this specification. The drawings
illustrate embodiments of the invention and, together with
the description, serve to explain the principles of the inven-
tion.

FIG. 1 is a circuit diagram of an integrated circuit (IC)
according to an embodiment of the invention.

FIG. 2 is a circuit schematic diagram of a first determi-
nation unit according to an embodiment of the invention.

FIG. 3 is a circuit diagram of an IC according to another
embodiment of the invention.

FIG. 4 is a flowchart illustrating a method with function
parameter setting according to an embodiment of the inven-
tion.

FIG. 5 is a flowchart illustrating a method with function
parameter setting according to another embodiment of the
invention.

DETAILED DESCRIPTION OF DISCLOSED
EMBODIMENTS

Reference will now be made in detail to the present
preferred embodiments of the invention, examples of which
are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers are used in the draw-
ings and the description to refer to the same or like parts.

In the following embodiments, when “A” device is
referred to be “electrically connected” to “B” device, the
“A” device can be directly connected or coupled to the “B”
device, or other devices probably exist there between, or the
two devices can communicated with each other through an
electric signal. A term “circuit” or “unit” can represent at
least one device or a plurality of devices or devices actively
and/or passively coupled to each other to provide a suitable
function. A term “signal” can represent at least one current,
voltage, load, temperature, data or other signal.

Reference will now be made in detail to the embodiments
of the invention, examples of which are illustrated in the
accompanying drawings. Wherever possible, the same ref-
erence numbers are used in the drawings and the description
to refer to the same or like parts.

FIG. 1 is a circuit diagram of an integrated circuit (IC)
according to an embodiment of the invention. Referring to
FIG. 1, the IC 10 is coupled to an external setting unit 60.
The external setting unit 60 may include resistors R1 and
R2, where the resistors R1 and R2 coupled in series are
connected between a working voltage VDD and the ground
GND, though the number and coupling method of the
resistors are not limited thereto. The IC 10 includes a
function pin FP coupled to the external setting unit 60, a
switch unit 26, a first function adjustment circuit 20 and a

10

15

20

25

30

35

40

45

50

55

60

65

6

second function adjustment circuit 50. Moreover, in the
external setting unit 60, two resistors are illustrated, though
the external setting unit 60 may also include other imped-
ance elements.

The first function adjustment circuit 20 and the second
function adjustment circuit 50 are coupled to the switch unit
26. The first function adjustment circuit 20 includes a first
current source 28 and a second current source 30. The first
current source 28 and the second current source 30 are
respectively coupled to the switch unit 26. The second
function adjustment circuit 50 includes a detection unit 52
and a second determination unit 54.

Moreover, although the switch unit 26 is configured
between the function pin FP, the first current source 28 and
the second current source 30 as that shown in FIG. 1, the
switch unit 26 can also be configured between the first
current source 28, the second current source 30 and the
ground GND.

When the IC 10 is activated, the second function adjust-
ment circuit 50 can execute a voltage-dividing setting
method first to obtain an initial setting value. The detection
unit 52 of the second function adjustment circuit 50 detects
a divided voltage at the function pin FP, where the divided
voltage is (R1x(R1+R2))xVDD, so as to provide a reference
value REF with a percentage (R1x(R1+R2))x100% of the
divided voltage to the second function adjustment circuit 50,
and the second determination unit 54 can set a second
function parameter according to the above detection result.

The second function adjustment circuit 50 can directly
control the switch unit 26, or indirectly control the switch
unit 26 through the first function adjustment circuit 20 or
other circuit to turn off a path between the first current
source 28 and the external setting unit 60 or between the
second current source 30 and the external setting unit 60,
and the second function adjustment circuit 50 is used to set
the second function parameter.

The IC 10 can set a plurality of function parameters by
using the same function pin FP, and besides executing the
voltage-dividing setting method to maintain detection accu-
racy, the first function adjustment circuit 20 can be used to
execute a parallel setting method as follows. The path
between the first current source 28 and the external setting
unit 60 is turned on, a detection unit 22 of the first function
adjustment circuit 20 detects a voltage detecting value AV at
the function pin FP (in a first time period T1, AV=I1x(R1x
R2)/(R1+R2)), and a first determination unit 24 compares
the voltage detecting value AV (in the first time period T1)
with a default value Vth. The switch unit 26 determines
whether to switch the first current source 28 and the second
current source 30 according to a comparison result SC of the
first determination unit 24.

In detail, the aforementioned parallel setting method is
described in detail below with reference of FIG. 2. FIG. 2 is
a circuit schematic diagram of the first determination unit 24
according to an embodiment of the invention. Referring to
FIG. 1 and FIG. 2, the first determination unit 24 of the first
function adjustment circuit 20 further includes a control unit
32. The control unit 32 generates the comparison result SC
according to the voltage detecting value AV (in the first time
period T1, AV=I1x(R1xR2)/(R14+R2)) and the default value
Vth. When the comparison result SC indicates that the
voltage detecting value AV is smaller than the default value
Vth, the control unit 32 controls the switch unit 26 to turn
on the path between the first current source 28 and the
external setting unit 60; and when the voltage detecting
value AV is greater than the default value Vth, the control



US 9,471,079 B2

7

unit 32 controls the switch unit 26 to turn on the path
between the second current source 30 and the external
setting unit 60.

The first determination unit 24 further includes a first
logic unit 34 and a second logic unit 36. The first logic unit
34 has a plurality of comparators 38 of a first group (the
comparator 38 may include 38_1,38_2,...,38_m) and an
interval determination unit 40. The second logic unit 36 has
at least one comparator 42 of a second group (the compara-

tor 42 may include 42_1, or the comparator 42 may include
42 1,42 2, ..., 42_p) and an interval determination unit
44.

When the voltage detecting value AV is smaller than the
default value Vth (in the first time period T1), the control
unit 32 activates the first logic unit 34, and the comparators
38 of the first group compare the voltage detecting value AV
(in the first time period T1) with a first group reference
voltages Vrefal, Vrefa2, . . . , Vrefam, and the interval
determination unit 40 determines a resistance value setting
interval corresponding to the external setting unit 60 accord-
ing to the comparison results of the comparators 38
of the first group and the reference value REF, so as to
determine one of the resistance value setting intervals ZA_0,
ZA 1, . . ., ZA_m, and further sets a first function
parameter.

On the other hand, when the voltage detecting value AV
(in the first time period T1) is greater than the default value
Vth, the control unit 32 activates the second logic unit 36,
and the first function adjustment circuit 20 uses the second
current source 30 to detect a voltage detecting value AV (in
a second time period T2, AV=I12x(R1xR2)/(R1+R2)) at the
function pin FP. A current value 12 of the second current
source 30 is smaller than a current value I1 of the first
current source 28 (for example, 12 is 20 pA, 11 is 50 pA). The
at least one comparator 42 of the second group compares the
updated voltage detecting value AV (in the second time
period T2) with a second group reference voltages Vrefbl,
Vrefb2, . . ., Vrefbn, and the interval determination unit 44
determines the resistance value setting interval correspond-
ing to the external setting unit 60 according to the compari-
son results of the at least one comparator 42 of the second
group and the reference value REF, so as to determine one
of the resistance value setting intervals ZB_0, ZB_1, . . .,
7ZB_n, and further sets the first function parameter.

For example, there are five resistance value setting inter-
vals ZA_0, ZA_1, ZA_2, 7B_0, ZB_1, which are respec-
tively used for determining whether the parallel resistance
value of the resistors R1 and R2 is within setting intervals of
2K ohm, 6K ohm, 18K ohm, 30K ohm, 50K ohm. It is
assumed that the current value I1 is 50 pA, the current value
12 is 20 pA, and the default value Vth is 1 volt. It is assumed
that the parallel resistance value of the external setting unit
60 is 50K ohm, which is unknown by the IC 10 before
determination. When the first current source 28 is turned on,
the voltage detecting value AV (AV=50Kx50 nA=2.5 volt)
is greater than the default value Vth. Then, the first current
source 28 is turned off, and the second current source 30 is
turned on to decrease the voltage detecting value AV, and the
control unit 32 activates the second logic unit 36, where the
updated voltage detecting value AV is AV=50Kx20 pA=1
volt, and the second logic unit 36 determines that the
external setting unit 60 is in the resistance value setting
interval ZB_1. Therefore, when the first current source 28 is
used for determination, it is determined that the range of the
resistance value is within the interval of 2K to 18K (ZA_0,
ZA_1, ZA_2), and when the first current source 28 and the
second current source 30 are used for determination, it is
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determined that the range of the resistance value is within
the interval of 2K to 50K (ZA_0, ZA_1, ZA_2, 7B_0,
7ZB_1), so that the present embodiment can expand the range
of at least two resistance value setting intervals. Moreover,
the number of the intervals and the magnitude of the
resistance value can be determined according to a design
requirement, which is not limited by the invention.

The integrated circuit capable of switching a plurality of
current sources and detections is adopted to expand a range
of the resistance value setting intervals. Compared to the
conventional technique, in the invention, when the parallel
resistance setting method is used, more resistance value
setting intervals can be detected (for example, the resistance
value setting intervals ZB_0, ZB_1, . . ., ZB_n are added),
such that the range of the applicable resistance values is
expanded. Therefore, the IC 10 can implement setting of
multiple function parameters at the same function pin FP,
such that detection accuracy is maintained when the voltage-
dividing setting method is executed, and it is avoided to
sacrifice some resistance value setting intervals for the
voltage-dividing setting method when the parallel setting
method is executed, and both advantages of the two setting
methods are achieved.

FIG. 3 is a circuit diagram of an IC according to another
embodiment of the invention. Referring to FIG. 3, the IC
10q is coupled to an external setting unit 60a. The external
setting unit 60a includes a resistor R1. The IC 104 includes
the function pin FP coupled to the external setting unit 60a,
the switch unit 26, a function adjustment circuit 20a. The
function pin FP is coupled to the external setting unit 60a.
The switch unit 26 is coupled to the function pin FP. The
function adjustment circuit 20a is coupled to the switch unit
26. The function adjustment circuit 20a includes a first
current source 28a and a second current source 30a. The first
current source 28a and the second current source 30a are
respectively coupled to the switch unit 26. The function
adjustment circuit 20a detects a voltage detecting value AV
(in the first time period T1, AV=I1xR1) at the function pin
FP by using the first current source 28a, and compares the
voltage detecting value AV (in the first time period T1) with
the default value Vth. The switch unit 26 switches the first
current source and the second current source according to
the comparison result SC. Working principles of a detection
unit 22q and the first determination unit 24 in the function
adjustment circuit 20a can refer related description of FIG.
2, which are not repeated.

A special example of a degradation circuit in the parallel
resistance setting method is as shown in the embodiment of
FIG. 3, in which the function pin FP is only connected to one
resistor, and by switching the first current source 28a and the
second current source 30a and based on operations of the
detection unit 22a and the first determination unit 24, the
embodiment of FIG. 3 can expand the range of the resistance
value setting intervals as that does of the embodiment of
FIG. 1. Compared to the conventional technique, when the
parallel resistance setting method is executed in the embodi-
ment of FIG. 3, more resistance value setting intervals can
be detected (for example, the resistance value setting inter-
vals ZB_0, ZB_1, ..., ZB_n are added), such that the range
of the applicable resistance values is expanded.

According to the disclosure of the above embodiment, a
general method with function parameter setting can be
deduced. In detail, FIG. 4 is a flowchart illustrating a method
with function parameter setting according to an embodiment
of the invention. Referring to FIG. 1, FIG. 2 and FIG. 4, the
method with function parameter setting 400 of the present
embodiment is adapted to the IC 10 having the function pin
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FP. The function pin FP is coupled to the external setting unit
60 and the switch unit 26. The method with function
parameter setting 400 may include following steps.

In step S401, the first function adjustment circuit 20 and
the second function adjustment circuit 50 respectively
coupled to the switch unit 26 are provided, where the first
function adjustment circuit 20 includes the first current
source 28 and the second current source 30. The current
value I1 of the first current source 28 is greater than the
current value 12 of the second current source 30.

In step S402, the second function adjustment circuit 50 is
used to detect a percentage of a divided voltage at the
function pin FP, so as to provide the reference value REF to
the first function adjustment circuit 20 and set a second
function parameter.

In step S403, the first current source 28 is made to flow
out of the external setting unit 60 through the function pin
FP. Moreover, the current of the first current source 28 can
also be configured to flow into the external setting unit 60,
which is not limited by the invention.

In step S404, in the first time period T1, the first function
adjustment circuit 20 is used to detect a first voltage detect-
ing value (AV@T1) of the external setting unit 60.

In step S405, the comparison result SC is generated
according to the first voltage detecting value and the default
value Vth.

In step S406, the switch unit 26 is controlled to switch the
first current source 28 and the second current source 30
according to the comparison result SC, and the first function
parameter is set. When the comparison result SC indicates
that the first voltage detecting value is smaller than the
default value Vth, the switch unit 26 is controlled to turn on
a path between the first current source 28, the function pin
FP and the external setting unit 60. When the first voltage
detecting value is greater than the default value Vth, the
switch unit 26 is controlled to turn on the path between the
second current source 30, the function pin FP and the
external setting unit 60.

Moreover, the first function adjustment circuit 20 further
includes the first logic unit 34 and the second logic unit 36.
The method 400 further includes following steps. When the
first voltage detecting value is smaller than the default value
Vth, the first logic unit 34 is activated, and the first logic unit
34 determines one of a plurality of the resistance value
setting intervals ZA_0, ZA_1, ..., ZA_m corresponding to
the external setting unit 60 according to the first voltage
detecting value and the reference value REF, and sets the
first function parameter. In the second time period T2, when
the first voltage detecting value is greater than the default
value Vth, the second logic unit 36 is activated, and the
second current source 30 is made to flow into or flow out of
the external setting unit 60 through the function pin FP, a
second voltage detecting value (AV(@T?2) at the function pin
FP is detected, and the second logic unit 36 determines one
of a plurality of the resistance value setting intervals ZB_0,
ZB_1, ..., 7ZB_n corresponding to the external setting unit
60 according to the second voltage detecting value and the
reference value REF, and sets the first function parameter.

According to the disclosure of the above embodiment,
another method with function parameter setting can be
deduced, which is adapted to the parallel resistance setting
method of a degradation type. In detail, FIG. 5 is a flowchart
illustrating a method with function parameter setting accord-
ing to another embodiment of the invention. Referring to
FIG. 2, FIG. 3 and FIG. 5, the method with function
parameter setting 500 of the present embodiment is adapted
to the IC 10q having the function pin FP. The function pin
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FP is coupled to the external setting unit 60a. The method
with function parameter setting 500 may include following
steps.

In step S501, the function adjustment circuit 20a is
provided, where the function adjustment circuit 20a includes
the first current source 28a and the second current source
30a respectively coupled to the switch unit 26. The current
value I1 of the first current source 28a is greater than the
current value 12 of the second current source 30a.

In step S502, the first current source 28a is made to flow
into the external setting unit 60a through the function pin FP.
Moreover, the current of the first current source 28a can also
be configured to flow out of the external setting unit 60a,
which is not limited by the invention.

In step S503, in the first time period T1, the function
adjustment circuit 20ae is used to detect a first voltage
detecting value (AV@T1) at the function pin FP.

In step S504, the comparison result SC is generated
according to the first voltage detecting value and the default
value Vth.

In step S505, the switch unit 26 is controlled to switch the
first current source 284 and the second current source 30a
according to the comparison result SC. When the compari-
son result SC indicates that the first voltage detecting value
is smaller than the default value Vth, the switch unit 26 is
controlled to turn on the path between the first current source
28a, the function pin FP and the external setting unit 60a.
When the first voltage detecting value is greater than the
default value Vth, the switch unit 26 is controlled to turn on
the path between the second current source 30, the function
pin FP and the external setting unit 60a.

Moreover, the function adjustment circuit 20a further
includes the first logic unit 34 and the second logic unit 36.
The method 500 further includes following steps. When the
first voltage detecting value is smaller than the default value
Vith, the first logic unit 34 is activated, and the first logic unit
34 determines one of a plurality of the resistance value
setting intervals ZA_0, ZA_1, ..., ZA_m corresponding to
the external setting unit 60a according to the first voltage
detecting value, and sets the first function parameter. In the
second time period T2, when the first voltage detecting value
is greater than the default value Vth, the second logic unit 36
is activated, and the second current source 30a is made to
flow into or flow out of the external setting unit 60a through
the function pin FP, the second voltage detecting value
(AV@T2) at the function pin FP is detected, and the second
logic unit 36 determines one of a plurality of the resistance
value setting intervals ZB_0, ZB_1, ..., ZB_n correspond-
ing to the external setting unit 60a according to the second
voltage detecting value, and sets the first function parameter.

In summary, according to the method with function
parameter setting and the integrated circuit using the same of
the invention, the integrated circuit capable of switching a
plurality of current sources and detections is adopted to
expand a range of the resistance value setting intervals.
Compared to the conventional technique, in the invention,
when the parallel resistance setting method is used, more
resistance value setting intervals can be detected, such that
the range of the applicable resistance values is expanded. On
the other hand, the integrated circuit of the invention can
implement setting of multiple function parameters at the
same function pin, such that detection accuracy is main-
tained when the voltage-dividing setting method is executed,
and it is avoided to sacrifice some resistance value setting
intervals for the voltage-dividing setting method when the
parallel setting method is executed, and both advantages of
the two setting methods are achieved.
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It will be apparent to those skilled in the art that various
modifications and variations can be made to the structure of
the invention without departing from the scope or spirit of
the invention. In view of the foregoing, it is intended that the
invention cover modifications and variations of this inven-
tion provided they fall within the scope of the following
claims and their equivalents.

Moreover, any embodiment of or the claims of the inven-
tion is unnecessary to implement all advantages or features
disclosed by the invention. Moreover, the abstract and the
name of the invention are only used to assist patent search-
ing, and are not used for limiting the claims of the invention.

What is claimed is:

1. An integrated circuit with function parameter setting,
coupled to an external setting unit, the integrated circuit
comprising:

a function pin, coupled to the external setting unit;

a switch unit, coupled to the function pin;

a first function adjustment circuit, coupled to the switch
unit, and receiving a reference value, wherein the first
function adjustment circuit comprises a first current
source and a second current source respectively
coupled to the switch unit, the first function adjustment
circuit uses the first current source to detect a first
voltage detecting value at the function pin, and com-
pares the first voltage detecting value with a default
value to generate a comparison result, and controls the
switch unit to switch the first current source and the
second current source according to the comparison
result, and sets a first function parameter; and

a second function adjustment circuit, coupled to the
switch unit, and detecting a percentage of a divided
voltage at the function pin, so as to provide the refer-
ence value and set a second function parameter.

2. The integrated circuit with function parameter setting
as claimed in claim 1, wherein the first function adjustment
circuit further comprises:

a control unit, generating the comparison result according

to the first voltage detecting value and the default value,
wherein when the comparison result indicates that the first
voltage detecting value is smaller than the default
value, the control unit controls the switch unit to turn
on a path between the first current source and the
external setting unit; and when the first voltage detect-
ing value is greater than the default value, the control
unit controls the switch unit to turn on a path between
the second current source and the external setting unit.

3. The integrated circuit with function parameter setting
as claimed in claim 2, wherein the first function adjustment
circuit further comprises:

a first logic unit, having a plurality of comparators of a
first group, wherein when the first voltage detecting
value is smaller than the default value, the control unit
activates the first logic unit, and the first logic unit
determines a resistance value setting interval corre-
sponding to the external setting unit according to the
first voltage detecting value and the reference value and
sets a first function parameter; and

a second logic unit, having at least one comparator of a
second group, wherein when the first voltage detecting
value is greater than the default value, the control unit
activates the second logic unit, and the first function
adjustment circuit uses the second current source to
detect a second voltage detecting value at the function
pin, and the second logic unit determines the resistance
value setting interval corresponding to the external
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setting unit according to the second voltage detecting
value and the reference value and sets the first function
parameter.

4. The integrated circuit with function parameter setting
as claimed in claim 1, wherein a current value of the first
current source is greater than a current value of the second
current source.

5. The integrated circuit with function parameter setting
as claimed in claim 1, wherein the switch unit turns off paths
between the first current source and the second current
source and the external setting unit, and the second function
adjustment circuit sets the second function parameter.

6. A method with function parameter setting, adapted to
an integrated circuit, wherein the integrated circuit has a
function pin, and the function pin is coupled to an external
setting unit and a switch unit, the method with function
parameter setting comprising:

providing a first function adjustment circuit and a second

function adjustment circuit respectively coupled to the
switch unit, wherein the first function adjustment cir-
cuit comprises a first current source and a second
current source;

using the second function adjustment circuit to detect a

percentage of a divided voltage at the function pin, so
as to provide a reference value to the first function
adjustment circuit and set a second function parameter;
making the first current source to flow into or flow out of
the external setting unit through the function pin;
using the first function adjustment circuit to detect a first
voltage detecting value of the external setting unit;
generating a comparison result according to the first
voltage detecting value and a default value; and
controlling the switch unit to switch the first current
source and the second current source according to the
comparison result, and setting the first function param-
eter.

7. The method with function parameter setting as claimed
in claim 6, further comprising:

controlling the switch unit to turn on a path between the

first current source, the function pin and the external
setting unit when the comparison result indicates that
the first voltage detecting value is smaller than the
default value; and

controlling the switch unit to turn on a path between the

second current source, the function pin and the external
setting unit when the first voltage detecting value is
greater than the default value.

8. The method with function parameter setting as claimed
in claim 7, wherein the function adjustment circuit further
comprises a first logic unit and a second logic unit, and the
method with function parameter setting further comprises:

activating the first logic unit when the first voltage detect-

ing value is smaller than the default value, wherein the
first logic unit determines a resistance value setting
interval corresponding to the external setting unit
according to the first voltage detecting value and the
reference value and sets the first function parameter;
and

activating the second logic unit when the first voltage

detecting value is greater than the default value, mak-
ing the second current source to flow into or flow out
of the external setting unit through the function pin, and
detecting a second voltage detecting value at the func-
tion pin, wherein the second logic unit determines the
resistance value setting interval corresponding to the
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external setting unit according to the second voltage
detecting value and the reference value and sets the first
function parameter.
9. The method with function parameter setting as claimed
in claim 7, wherein a current value of the first current source 5
is greater than a current value of the second current source.
10. The method with function parameter setting as
claimed in claim 6, wherein the switch unit turns off paths
between the first current source and the second current
source and the external setting unit, and the second function 10
adjustment circuit sets the second function parameter.
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